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CONCISE REPORT 



Granuloerythropoietic Colonies in Human 
Bone Marrow, Peripheral Blood, and Cord Blood 

By A. A. Fowser and H. A. Mesjner 

Colonies thor conlain gronulopeieric and g«» their origin from sinaU cellj (CFU- 
efvrhropoicrlc coll. «n b« grown in ipoci- G/E) rorhof fhon from doubten or clumps 
mens of human bon« marrow, poripheral fhU hyporhasii is tupported by coculriva- 
Wood, and cord blood. Growth of th«se rion of mole and female tpeeimens Cells 
eofoniei is promoted by media conditioned in sronuloerythrocyfic colonies that de- 
by leutfocyres m the presence of phyro- veloped in lueh mixing e«perimenf« were 
hemogglwhnin (PHAACM) and the addi- either uniformly female by Y-chromafin 
Hon ef ervihropoierin en day( 4 or 5 re the ana|y»i« «, contained Y-ehromatln bodies 
culfures. Sedimentoflon velociry profile* in belh ihe granulocyte and eryrhroid 
ror m«$e granuloerythrocyHc colonies lug- cell*. 

TnvesTIGATIONS of regulatory events in early human hemopoiesis have 
X been greatly limited by the lack of assays for pluripotent progenitors 
equivalent to ihe spleen colony assay in the mouse.'' However, colonies thai con- 
tained more than one lineage of differentiation have been observed in cultures of 
of murine hemopoietic cells/-^ indicating that culture methods provide a reason- 
able approach for the development of assays for pluripotent precursors in man. 

We report cxperimenul conditions that support growth of granuloeryihro- 
cyiic colonies (CFU-G/E) in specimens of human bone marrow, peripheral 
blood, and cord blood. 

MATERIALS AND METHODS 

Patitnti, Peripheral blood lamplcs from eight hcalihy volunteer* and one wtnplc of cord blood 
*^crc collected into hcparirtizcd syringe*. Mononuclear ccll5 of density less than 1.077 a/ml were 
separated by centrifueution in Ftcoll-Hypaqac' Bone tniirrgw specimen* from 19 pAiienu were 
obwincd B.^ pan of the invcitigaiion for lymphoma, Hodgkin d;iea*e. carcinoma of the Jung, acute 
leukemia m piirnai rcmij.jion, and * pntienu in the Uabic phy« iifcer bone marrow inmi- 
planution. With the exception of vho« of 2 puticnw wah acute leukemia. :he bone morrow 
wmpies *ere noi involved with disease and peripheral blood pdrametcrs were found to be 
withm normal jltrnu. The bone marrow camples were ccntnfuged ai 150 if for 10 min and 
nucleated cells harveetcd from the buffy coat. 

PreparQ(Wn of PHA-LCM. Media conditioned by peripbcul blood Icukocyic^ of noroial in- 
dividuals in the prcscnct of 1% phyiohcmagglutinin (PHA-LCM) were prepared.^ 
ca5^u*"' Nucleated ccllt at concentrations of 1.5-3 x loVmi were mi«d wah 

PHA-LCM, 30% fetal calf serum (FCS). alpha medium (Flow LaborE*tories) without phenol 
red, and mcthylcciluloje as viscous support in the final concentration of 0.?%. A volume of 
0.9 ml of this miuure was placed in 35-mm Petri dishes (Lu*J in 4-10 replicates und incub^ed at 
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FAUSCR AND MESSNtR 

s:;:ij:;r*" 

Suining with atcbrinc and anajysi* by Quorescencc' was m^d tn iHi..,r;p« v l .... 
in ccli. Of iadMdua, colonic. pJor. J„. Y-U'": «n iriifiVirS^^^^TlVS" 
*hilc cc(U of female origin arc unifofirly ncgauvc ' 

RESULTS 

Z)eifrf;>«£>n of granuloeryihrocytic colonics. When samples of human bone 
marrow, pcrjpheral blood, and cord blood were cultured for 4-5 Z^'^Tc 

?Z"o'f °H • ' ""'""^^ colonie. developed 

q m n/ tT'^.u""'' '"'^ granulocytic colonies after further incubation fo 
9 -10 dayr If erythropoietin was added to the cultures not later than day 4 or 5 
crythroid bursts were seen. In addition, colonies were observed regularly thai 

esenjbled erythro.d bursts in the.r lobulated appearance but displayed hetero 
r.n '° distribution of cells w.th red color typical of herao- 

e! of tt "Trt -hile cells in other 

(fS 1 A) Hemolb „°"^ V^"" '5" °^ erythropoietic Cells 

irig. i A), Hemoglobin analysis and staining for myeloperoxidase or ehloro- 

The development of these granuloerythrocyUc colonies depended upon the 
erXpoiltfn '' ^'^^'^ ^^ 

JlTfT> r'^^'^'^yi^'^'y^i' colomes. The plating efficiency was as- 
sessed for a minimum total number of 6 x lO' nucleated cells. To reduce the 
Chan e ot overlapping colonies, this number was achieved by plating 1 5- 
3 X lO" nucleated cells in multiple dishes. For two patients CFU-G/E were 
hncarly related to cell number over this range. ' 

In 15 of 19 bone marrow specimens CFU-O/E were observed at a frequency 
w. ' 2)- A similar frequ ncj 

2 ""rnu^Ld^if "'"^ ''''''' ' ^^'^''""^^ «^ ' ^'^-^^^ 

niS'"'^^ "'^ 0/ CFU.G/E. Mononuclear cells from . 

peripheral blood of a normal individual were .inalyzed by sedimentation veloc 
Ky. A single peak for CFU-G/E wich a sedimentation veLity orii rmm/h; 
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HUMAN CRANULOERYTHROPOlFrtC COLONIES 
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j" *u OranuUeryrhfopoieHe colony obiarved at BO)^ magnJflcoriflit. Oorttar or«ai are com- 
p«ad of hemoglobir».coo»oioina«nrthfoid cedv (B) Ort>yp of erythroid eellt in gronuberrfhrotviU 
CO ony pr.p«rod by cytocMnfugorion. Wrlgbr itoin. (C) My*lopefo«doM.po,ilive gronulopoilii. 
cellf In sronuloorythracyrlc colony proparod by cytonnrHfugoHon. 
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n. Nvmber of CFU-C/E per 6x10* 
nucteoted cells 



Wg. 2. Prvqucncy dU»ribut.Qn of swnul.oryih- 
racyltc co[onf« in peripheral blood and bone nior. 

row. 



valuesexpectSrLriJbl'ior,^^ '^^ ^^^^^ - 

ThfrueSt/T'rh'"''''''" '^'^"'^ ""'^/^^"'^ origin 

BFU^E and CFU r h'h''' T ^"''"'^"y^hrocyic colonies originau from 
cocultLSl of . "^.'I'" ^"'^"^'^ ^'^s approached 

cocult.vat,on of male and female cells from bone marrow or peripheral blood 
Granuloerythrocyuc colonies were analyzed for the presence oT^h^^L cTv 

QD5crvca. w,ih the Y-chromaiin absen( m every cell; 1 1 colonies were found 



Fig. 3. Sedimcntarion vetocily pMfllai 
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HUMAN GRANUlOEflYTHROPOlfiTJC COLONICS 
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thai contained Y-chromatin bodies in 60% -70y of cells rhu r.-..,.. • 
bod.es were seen in both erythropoietic and granuloSo S 



DISCUSSION 



enceofPHA r 7, ^ , Their growth depended upon the ores- 

Tht3^;:;!j;t?edt"'''-''' o/granuloerythrocytic colonies, 

these cSn^J^ritr /ed n7e «!■ orolfr'^''!^' ^''^ 

ir^^^:S^:!yc^!:T^^^ progenitor, wi„ provide a tool to 

stem cells. Properties like self-renewa td c^^^^^^^^^ P'^/'P"'"' 
characterization The relevance of .hu f ! ''^ ™portant for such 

diseases such pol^t^^^^^^^^ ""^ie, of 

both known CO Jid^^;:;^^:;^::'^:!!^ -^--i- 
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